Stabilization of human immunodeficiency virus type 1 reverse transcriptase by site-directed mutagenesis.
Human immunodeficiency virus type 1 (HIV-1) reverse transcriptase (RT) is a heterodimer containing 66 kDa p66 and 51 kDa p51 subunits. We previously showed that HIV-1 group M (HIV-1 M) RT and HIV-1 group O (HIV-1 O) RT have higher affinities for dTTP and template-primer (T/P) than Moloney murine leukemia virus RT, which is currently used for cDNA synthesis, suggesting that they might also be useful for cDNA synthesis (Konishi et al. Appl Biochem Biotechnol 2013, 169:77-87). Here, we have increased the thermostability of both HIV-1 M RT and HIV-1 O RT by site-directed mutagenesis. The Asp443 → Ala mutation, which abolishes RNase H activity, was introduced into the p66 subunits of HIV-1 M RT and HIV-1 O RT. The temperatures that reduced the initial activity by 50 % of the resulting mutants, HIV-1 M p66D443A/p51 and HIV-1 O p66D443A/p51, were 44 and 52 °C, respectively, which were higher than those of wild-type HIV-1 M p66/p51 (42 °C) and HIV-1 O p66/p51 (48 °C). The highest temperature at which both HIV-1 M p66D443A/p51 and HIV-1 O p66D443A/p51 exhibited cDNA synthesis activity was 68 °C, which was higher than for the wild-type enzymes (62 and 66 °C, respectively).